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35 
reactions of adsorbed mole- 
cules, 136-38 
theory of, 132-33 
Chichibabin's hydrocarbon 
electron paramagnetic 
resonance study of, 205 
Chlorates 
heats of dilution of, 474 
Chloride ions 
photolysis of solutions of, 
21 
Chlorine 
free radicals containing, 
207 
Hartree-Fock calculations 
for, 258 
Chlorine dioxide 
microwave spectroscopic 
study of, 245 
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Chloroform 
complexes with ether, 74 
heat of hydrogen bond for- 
mation with tetrahydro- 
furan, 73 
hydrogen bond equilibrium 
constants for, 73 
mixtures with carbon 
tetrachloride, 73 
Chloroplatinic acid 
reduction with silane to 
prepare active catalyst, 
145 
p-chloro nitrobenzene 
electron paramagnetic 
spin resonance of 
chlorine hyperfine struc- 
ture in, 208 
Chlorophyll 
electronic structure of, 
340-44 
fluorescence of, 320, 324- 
28 


structure of, 341-42 
Chloroplasts 
structure of, 315 
Chromium 
filling d-shells when alloyed 
with aluminum, 114 
intermetallic compounds of, 
114-17 
Chrysene 
aromatic chemical shift 
data from, 515 
Claisen rearrangement 
pressure dependence study 
of, 356-57 
Cluster integrals 
virial coefficients and, 33- 
34 
CoN2 
Hartree-Fock calculations 
for, 259 
Cobalt 
carbon monoxide adsorbed 
on, 148 
complexes of, 19 
divalent 
relaxation of, 200 
germanium compounds of, 
18 


intermetallic lanthanide 
compounds of, 120-24 
Collagen 
cross linking in oriented 
systems of, 438 
equilibrium stress-tempera- 
ture data for, 436 
melting temperature of, 
442 


Combustion 
radiant and conduction heat 
from, 449 
Complexes 
optical rotation in, 307-9 
Compressibility 
solid helium, 3 


Compressibility of mixtures 
from sound velocity, 77 
Contractile processes 
phase change for, 429-45 
Conductance 
pressure dependence of, 
472 


Coordination number 
change on melting a solid, 
45 
large values in intermetallic 
compounds, 111 
Cope rearrangement 
pressure dependence study 
of, 356-57 
Copolymers 
pressure dependence of 
composition of, 335 
Copper 
carbon monoxide adsorbed 
on, 148 
diamine complexes of, 
19 


dislocations in, 138 
gold compounds of, 118 
heat of combustion of, 455 
intermetallic compounds 
of, 113 
shock compression of, 360 
trace amounts in water, 4 
Copper fluoride 
carbon monoxide adsorbed 
on, 148 
Carbon oxides 
carbon monoxide adsorbed 
on, 148 
catalytic reactions on, 
139-40 
fast reduction of, 134 
Coriolis coupling 
in average structure ex- 
pressions, 227 
Coriolis interactions 
as aid to vibrational as- 
signments in microwave 
spectra, 236 
Cosmology 
radio chemistry and, 5 
Coupling constants 
absolute signs of, 510-11 
Covalent bonds 
in iron-germanium com- 
pounds, 118 
iron-silicon bond, 117 
Critical constants 
inert gases 
theoretical values for, 34 
Critical phenomena 
statistical mechanics for, 
412-15 
Critical temperature 
for binary mixtures, 66 
Crystal field theory 
adsorption of oxygen and 
nickel oxide, 139 
insights to chemisorption, 132 
Crystal fields 

















effect on magnetically order- 


ed materials, 122 
quenching of orbital angular 
momentum, 121 
Crystallization 
non-isothermal, 430 
Crystal structure 
solid helium, 98-99 
Cumulenes 
hydrogenation of, 142 
Cuprous oxide 
weakly coupled exciton 
"hopping" in, 330 
Curie point 
iron-germanium and iron- 
tin compounds 
table of, 169 
Curie's law 
helium-3, 90 
Curtius rearrangement 
pressure dependence study 
of, 357 
Cyanamide 
structural study of, 245 
Cyanocarbons 
heats of combustion, 
vaporization, and solu- 
tion of, 453 
Cyclazine 
electron paramagnetic 
resonance spectrum of, 
206 
Cyclic polymers 
electronic theory for, 341- 
42 
Cyclobutanes 
hydrogenolysis of, 141 
Cyclobutanone 
structural study of, 245 
Cycloheptatrienyl radical 
electron paramagnetic 
resonance study of, 205 
Cyclohexadienyl radical 
electron paramagnetic 
resonance study of, 202 
Cyclohexane 
hydrogen bonding studies 
in, 73 
thermodynamic data for 
fluorobenzene mixtures 
of, 77 
Cyclohexene 
catalytic decomposition of, 
37 


catalytic hydrogenation of, 
136 


Cyclooctatetraenyl anion 
electron paramagnetic 
resonance study of, 205 
electron transfer in, 18 
Cyclopentadienyl radical 
electron paramagnetic 
resonance spectrum of, 
202 
Cyclopentane 
vapor pressure of benzene 
mixtures of, 75 
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hydrogenolysis of, 141 
Cyclopentene 
structural study of, 245 
Cyclopropane 
high initial energy of, 141 
ring currents in, 516 
chemical shifts for, 516 
vicinal coupling constants 
for, 508 
Cyclopropylamine 
nuclear magnetic reso- 
nance spectrum of, 494 
Cyclopropyl anion 
electron paramagnetic 
resonance study of, 204 
Cyclopropyl! chloride 
microwave spectrum and 
structure of, 244 
Cyclotron 
early history of, 9 
isotopes from, 1 
Cyclotron resonance 
scattering of electrons 
of gases studied by, 
217 
Cytochrome bg 
contribution to photo- 
synthesis of, 334 


D 


Decafluorocyclohexene 
heat of combustion of, 453 
n-Decanol 
mixtures with methane of, 
70 
Decalin 
catalytic reactions of, 143 
d-electron band 
sub-bands in alloys, 11 
deHaas- Van Alphen effect 
distortion of Fermi sur- 
faces and, 113 
study of intermetallic 
compounds, 127 
Dehydrochlorination 
t-butyl chloride, 138 
Deuterium 
bond shortening due to, 
228 
catalytic exchange with 
hydrogen, 136 
discovery of, 9 
hydrogen exchange on 
semiconducting oxide 
surfaces, 140 
nuclear magnetic re- 
sonance of, 499 
solubility in benzene of, 
68 
theoretical treatment of, 
49 
Deuterium atoms 
electron paramagnetic 
resonance of, 
210 
Deuterium bonding 
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comparison with hy- 
drogen bonding, 74 
Diamond 
from shock transition of 
graphite, 361 
melting of, 363 
Diazirine 
microwave spectrum and 
structure of, 231 
Diazonium salts 
thermal decomposition of, 
207 
Dibenzyl methyl amine 
inversion of, 27 
Diborane 
heat of addition to 
olefins of, 457 
nuclear magnetic re- 
sonance study of, 510 
2, 2-dibromocyclobutanone 
nuclear magnetic re- 
sonance study of, 507 
Dibutyl ethers 
heat of combustion of, 
451 
Dicarbenes 
triplet states in, 216 
1, 1-dichlorocyclopropane 
quadrupole coupling tensor 
for, 245 
Dichlorophenol 
electron transfer in, 16 
p-Dicyano tetrazine 
electron paramagnetic 
study of, 206 
p-Dicyano tetrazine anion 
electron paramagnetic 
resonance line shape 
for, 199 
Dielectric constant 
pressure dependence of, 
359 


Dielectric loss 
ion mobilities and, 483 
Dielectric relaxation 
complex formation and, 27 
ionic mobilities and, 483 
Diels-Adler reaction 
pressure dependence study 
of, 356 
Diethyl ether 
diffusion of, 66 
heat of combustion of, 
451 
hydrogen bond heat of 
formation, 73 
Diethyl ketone 
hydrogen bond heat of 
formation, 73 
Diffusion coefficient 
liquid helium-3, 87 
nuclear magnetic reso- 
nance determination of, 
407 
Diffusion 
relation to viscosity, 67 
self 
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liquid helium-3, 90, 92-93 
structural 
in methanol, 14 
study of nitrogen-carbon 
monoxide mixtures, 66 
Difluoramine 
microwave spectrum and 
structure of, 230 
Difluorodiazine 
microwave spectrum and 
structure of, 230 
Difluoroethylenes 
nuclear magnetic reso- 
nance spectra of, 494 
Diketopiperazine 
radiolysis of, 213 
Diketopiperazyl radical 
spin density of, 204 
Dimethyl] acetylene 
hydrogenation of, 142 
Dimethyl amine 
microwave spectrum, 
structure, internal 
rotation, and inversion 
of, 223 
Dimethyl ammonium ion 
protolysis of, 14 
N, N-Dimethylaniline 
ethyl iodide reaction with 
pressure dependence of, 


Dimethyl ether 
heat of combustion of, 451 
Dimethyl selenide 
microwave spectrum, 
structure, and internal 
rotation of, 233 
Dimethyl] silane 
microwave spectrum and 
structure of, 244 
Dimethyl] sulfide 
microwave spectrum, 
structure, and internal 
rotation of, 232 
Dinitrenes 
triplet states in, 216 
2, 4-dinitrotoluene 
photo-isomerization of, 24 
Dioxane 
heat of mixing with carbon 
tetrachloride, 74 
nuclear magnetic resonance 
study of hydrogen bonding 
in, 521 
solubility of propane in, 67 
stability of boat form of, 
484 
Diphenyl amine 
photo-oxidation of, 208 
Dipole-dipole interactions 
nuclear 
nuclear magnetic reso- 
nance study of, 510 
nuclear magnetic resonance 
relaxation and, 500 
second virial coefficients 
and, 65 
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Dipole moments 
theoretical calculation of, 
253 
theoretical values for, 359 
theoretical values for 
aliphatics, 264-65 
Dipropyl ether 
heat of combustion of, 451 
2,2' dipyridyl anion 
electron paramagnetic reso- 
nance study of, 207 
Dissociation constants 
pressure dependence of, 
357-59 
Dissociation energies 
theoretical calculations of, 
254 
Divinyl ether 
heat of combustion of, 451 
DNA 
radiation of, 3 
stability toward solvents, 
272 


theoretical calculations con- 
cerning, 270 
two strand 
helix to coil transforma- 
tion, 372 
n-Dodecanol 
mixtures with methanol of, 
70 
Double quantum transitions 
nuclear magnetic reso- 
nance spectra, 498 
DPPH 
antiferromagnetism in, 217 
spin lattice relaxation in, 
200 
Durenes 
chemical shifts in, 513 
Dysprosium 
intermetallic compounds of, 
121 


EDTA 
metal complexes of, 20 
Effusion 
study of rare earth oxides, 
460 
Elastoidin 
melting temperature of, 
442 
Elastomers 
configurational energy of, 
427 
Electrodes 
disc 
acid dissociation kinetics, 
15 
Electrolytes 
weak 
dissociation constants 
for, 352 
Electrolyte solutions 
continuum model for ion- 


solvent interaction, 
479-84 
coupled transport processes, 
474-79 
dissociation constants of, 
474 
equilibria in 
pressure dependence of, 
357-59 
ionic mobilities in, 482 
nuclear magnetic resonance 
study of, 484, 489 
thermal conductivity of, 
475 
thermodynamic and equilib- 
rium properties of, 
472-74 
Electron configurations of 
alloys 
table of, 166 
Electron diffraction 
correcting data for vibra- 
tional effects, 228 
slow 
for study of surface chem- 
istry, 133 
Electronegativity 
correlated to chemical 
shifts, 512 
importance in formation 
of intermetallic com- 
pounds, 110-11 
Electron impact 
bond dissociation energies 
from, 463-64 
Electronic spectra 
benzene adsorbed on glass, 
147 
study of chemisorption of 
polynuclear aromatics, 
149 


Electronic structure 
importance in pseudo acids, 
13 


influence of pressure on, 

349 
Electron microscopy 
chloroplast study, 315 
DNA structures, 373 
Electron paramagnetic reso- 

nance spectroscopy 

ammonia maser preamplifi- 
er for, 217 

applications to biological 
systems of, 217 

coupling constant signs for 
naphthalene, 198 

detection of free atoms 
with, 210 

electric field dependence 
of, 217 

electron transfer studies, 
18 

exciton interactions, 200 

experiments with living 
cells, 339-40 

free radical 














theoretical treatment, 


g-factors 

theoretical treatment, 204 

hydrogen adsorption 
studies, 147 

hydrogen bond studies, 210 

hyperfine coupling constants 
as aid to nuclear mag- 
netic resonance studies, 
502 

instrumentation for, 217 

intramolecular electron 
transfer and, 159 

irradiation studies in 
liquid phase, 210-11 

irradiation studies in solid 
phase, 211-14 

line shapes, 198-201 

methyl radical, 149 

nitrogen containing radicals, 
205-8 

protein studies, 26 

reaction of ethyl radicals, 
22 

semiconductors, 217 

study of chemisorption of 
polynuclear aroinatics, 


study of hydroxyl radicai, 
45 


triplet excitons, 216 
triplet and higher multi- 
plet studies, 214-17 
viscous liquids 
line shapes for, 198 
zero field splitting, 214 
Electrons 
hydrated 
as intermediates in 
radiation chemistry, 
21 
Electron transfer 
intermolecular, 18 
outer sphere, 17 
potential energy surfaces 
for, 160-63 
Electron transfer reactions 
discussion of, 16-19 
ENDOR 
free radical study with, 
7 


Energy levels 
theoretical calculations 
of, 254 
Enthalpy 
activation for proton trans- 
fer reactions, 14 
excess 
hydrogen chloride- 
lithium chloride 
mixtures, 473 
hydration of protons, 
481 
Entropy 
activation 
catalysis and, 16 
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changes during denatura- 
tion of nucleic acids, 
394 
communal, 46 
correction to, 51 
deformation of, 421 
effect in the structure of 
metals, 127 
excess 
hard sphere assumption, 
37-38 
liquid helium at O°K, 85 
melting, 46 
phase change, 
solid helium, 99 
pressure dependence for 
helium-3, 88 
transported in cell re- 
actions, 475-76 
Entropy of solution 
hydrazoic acid in water, 
68 
Enzymatic reactions 
kinetic studies of, 25 
Enzymatic transamination 
catalysis of, 26 
Enzymes 
reaction with pseudo- 
substrates, 26 
Eosin 
as photosensitizer, 24 
Equation of state 
cell and tunnel models of 
liquids, 47-48 
hard sphere calculations, 
7 


helium at O°K, 49 
Erbium 
intermetallic compounds 
of, 121 
Esters 
hydrogen bonding with 
alcohols, 72 
Ethane 
carbon-13 nuclear magnetic 
resonance spectrum 
of, 494 
from catalytic decomposi- 
tion of alkanes, 136 
Hartree-Fock calculations 
for, 259 
molecular integrals for, 
63 


PVT data for mixtures of, 
66 

solubility in alkanes of, 
67 


Ethanol 
dehydrogenation of, 138 
microwave spectrum of, 
234 


radiolysis of, 22 
Ether 
catalytic decomposition 
of, 137 
combustion of, 450- 
51 
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complexes with chloro- 
form, 74 
diffusion of, 66 
hydrogen bond heat of 
formation, 73 
Ethyl amine 
catalytic decomposition 
of, 137 
Ethyl bromide 
catalytic hydrogenation of, 
56 


microwave spectrum and 
structure of, 244 
quadrupole coupling con- 
stants for, 245 
Ethyl! chloride 
microwave spectrum and 
structure of, 244 
quadrupole coupling con- 
stants for, 245 
Ethyl cyanide 
coriolis coupling in, 236 
Ethylene 
carbon-13 nuclear magnetic 
resonance spectrum of, 
494 
catalytic decomposition to 
acetylene, 137 
hydrogenation of, 134 
molecular integrals for, 
264 
polymerization of, 364 
quadrupole moment for, 
65 
theoretical treatment of 
spectrum of, 270 
Ethylenediamine 
water-electron reaction 
in, 22 
Ethylenes 
fluorinated 
microwave spectrum and 
structure of, 244-45 
nuclear magnetic re- 
sonance spectra of, 494 
spin-spin coupling con- 
stants for, 504 
Ethyl ether 
adsorbed 
infrared study of, 148 
Ethyl halides 
catalytic decomposition 
of, 137 
Ethylidene-isopropylimine 
hydrogen bond equilibrium 
constant with chloro- 
form, 73 
Ethyl iodide 
dimethylaniline reaction 
with 
pressure dependence of, 


irradiation of, 2 
Ethyl lithium 
heat of combustion of, 
455 
Ethyl radicals 
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electron paramagnetic reso- 
nance study of, 149 
reactions of, 22 
Ethyl vinyl ether 
heat of combustion of, 451 
Exchange reactions 
nuclear magnetic resonance 
studies of, 520 
Exciton 
Frenkel type, 329 
intermolecular coupling 
of, 328-30 
nucleic acids and, 390-91 
triplet, 216 
Wannier type of, 329-30 
Exciton bands 
polymer transitions, 301 
Exciton interactions 
terms contribution to, 
330-31 
Expansion coefficients 
helium-3, 88 


F 


F,CO 
coriolis coupling in, 236 
F20 
average structure of, 227 
centrifugal distortion 
analysis of, 237 
F2 
microwave spectrum and 
structure of, 230 
Fermi gas 
explanation of transport 
properties of liquid 
helium-3, 92-95 
Fermi levels 
chemisorption and, 133 
Fermi surfaces 
intermetallic compound 
stability and, 113 
Ferric ion 
sulfate ion complexes of, 
19-20 
Ferrocytochrome 
oxidation of, 337 
Ferromagnetism 
Ising model and, 415 
Ferrous sulfate 
radiolysis studies in, 22 
Fibrin 
melting temperature of, 442 
oriented fiber of, 437 
Field emission microscopy 
surface chemistry studies 
with, 131 
Films 
structure from electron 
microscopy, 133 
Flash desorption 
surface chemistry studies 
with, 131 
Fluids 
equilibrium properties of, 
407-12 
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one dimensional, 33 
simple, 32-33 
Fluorescence 
delayed 
hole-electron recombina- 
tion and, 327 
importance to photo- 
synthesis, 327 
time course of, 328 
effect of trap depth on, 324 
exciton, 324 
nucleic acid studies, 382 
time course of, 325-26 
Fluorine 
chemical shifts for, 514 
nuclear magnetic resonance 
coupling constants for, 
494 
Fluorine compounds 
organic 
heats of combustion of, 
453-54 
Fiuoroacetonitrile 
microwave spectrum and 
structure of, 244 
Fluoroacetylene 
microwave spectrum and 
structure of, 244 
Fluorobenzene 
thermodynamic data for 
cyclohexane mixtures 
of, 77 
Fluorocarbons 
interaction with hydrocar- 
bons, 72 
physical properties of, 63 
Fluorocyanide 
microwave spectrum and 
structure of, 244 
Fluorocyclopentanone 
optical rotation in 
theoretical treatment of, 
290 
Fluoroform 
excited states of 
anomalies in, 236 
heat of hydrogen bond 
formation with tetra- 
hydrofuran, 73 
Fluoromethylacetylene 
microwave spectrum and 
structure of, 244 
Fluoroprene 
lack of rotational isomers 
of, 234 
Fluosilicic acid 
heat of formation of, 455 
Formaldehyde 
average structure of, 227 
theoretical treatment of 
spectrum of, 270 
Formaldoxime 
catalytic decomposition of, 
145 


Formamide 
structural study of, 245 
Formic acid 





adsorbed 
nuclear magnetic reso- 
nance study of, 148 
adsorption on platinum and 
tungsten, 135 
catalytic dehydrogenation 
of, 145 
coriolis coupling in, 236 
decarbonylation of, 145 
dehydration of, 140 
dissociation constant of, 
474 
lack of rotational isomers 
of, 234 
Forster theory of energy 
transfer 
applicability of, 331-32 
Four membered rings 
hybridization of bonds in, 
505 
Frank Condon principle 
electron transfer reaction 
and, 157 
Free energy of solution 
hydrazoic acid in water, 
68 
Free radicals 
antiferromagnetism in, 
217 
electron paramagnetic 
resonance spectra of 
theoretical treatment, 
270 
ENDOR spectra of, 217 
hydrogenation of, 144-45 
microwave spectroscopic 
studies of, 245 
nuclear magnetic resonance 
spectra of, 502 
produced by high energy 
electron irradiation, 
210-11 
produced by irradiation, 
2, 210-14 
see also Radicals 
Fucoxanthin 
as photosynthesis pigment, 
320 


Fumaric acid 
irradiation of, 212 
Furan 
microwave spectrum and 
structure of, 244 
Furoic acid 
irradiation of, 212 


G 


Gadolinium 
intermetallic compounds 
of, 120 
Gadolinium carbide 
effusion study of, 460 
Gadolinium ferricyanide 
conductance and dissocia- 
tion of, 472 
Gamma radiation 














as a chemical species, 3 
spectrum of human hair, 4 
Gas chromatography 
solution studies, 75-76 
Gases 
dense 
lattice theories of, 45- 
58 
nonpolar 
rotational relaxation in, 
404 
solutions of, 67-68 
G-factors 
theoretical calculation of, 
204 
Geiger counter 
history of, 8 
isotope tracing, 1 
Geometric mean rule 
dissatisfaction with, 63 
Germanium 
bond energy of, 456 
Germanium 
heat of combustion of, 455 
hydrogen adsorption on, 
135 
iron compounds of, 118-19 
metal transition pressure 
of, 362 
organic compounds of 
heats of combustion of, 
455 
Glycine 
irradiation of, 212 
metal complexes of, 19 
Glycylglycine 
metal complexes of, 19 
Gold 
carbon monoxide adsorbed 
on, 148 
copper compounds of, 118 
intermetallic compounds 
of, 113 
intermetallic lanthanide 
compounds of, 125 
Graphite 
reaction with nitrogen, 460 
shock transition to diamond, 
361 
Gruneisen coefficients 
temperature dependence of, 
360 


H 


Hair 
human 
gamma ray spectrum of, 
4 


Hafnium 

heat of formation of, 457 
Halide ions 

photolysis of solutions of, 

21 

Halides 

electron mediators, 17 
Haloforms 
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heat of hydrogen bond 
formation with tetra- 
hydrofuran, 73 
Halogens 
theoretical treatment of, 55 
Hapten 
reaction with antibodies, 25 
Hard sphere fluids 
equilibrium properties of, 
407 


Hartree-Fock calculations 
atoms, 258-59 
diatomic molecules, 259 
small molecules, 259-60 
Hartree-Fock theory, 256-60 
HD 
nuclear magnetic resonance 
spectrum of, 499 
Heat capacity 
liquid helium-3 
pressure effects, 88 
Heat conductivity 
liquid helium-3, 87 
Heat of 
atomization, 461 
chlorination, 457 
combustion 
alcohols, 450 
boron compounds, 454 
ethers, 450-51 
hydrocarbons, 449-50 
metals, 455 
organometallics, 455 
silicon compounds, 454 
sulfur compounds, 454 
dilution 
chlorates, 474 
explosion, 456 
fluorination, 455-56 
formation 
theoretical techniques, 
449-55 
hydroboration, 457 
hydrogenation, 456-57 
hydrolysis, 458 
ionization of water, 474 
mixing 
high temperature, 66 
polymerization, 459 
reduction by sodium, 457 
solution 


hydrazoic acid in water, 68 


thermal decomposition, 
458 
Helium 
immiscibility with xenon, 
366 


liquid 
specific heat of, 83-88 
theory of, 51-52 
second virial coefficient 
for, 65 
at high temperature, 411 
solid, 49 
theoretical treatment of, 
49 
viscosity of, 66, 406 
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Helium-3 


cyclotron acceleration of, 

entropy at O°K, 85 

expansion coefficient for, 
88 


liquid 
as ideal gas, 84-85 
superfluidity question, 
97-98 
thermal conductivity of, 
94-96 
transport properties of, 
viscosity, 93-94 
zero sound in, 95-97 
magnetic properties of, 
88-91 
magnetic susceptibility of, 
88 


nuclear magnetic resonance 
spectrum of, 89 

nuclear susceptibility of, 
90 


pressure effects on, 88 
self-diffusion of, 92-93 
solid, 98-105 
lattice properties of, 104- 
5 


minimum in melting 
curve of, 100 
phase diagrams for, 98 
specific heat at critical 
point, 52 
superfluidity in, 88 
Helium-4 
gamma transition of, 84 
liquid 
thermal excitations in, 84 
specific heat at gamma 
point, 52 
superfluidity in, 84 
Helium atom 
exact treatment of, 255 
Helium-like ions 
theoretical studies on, 265 
Helmholtz free energy 
configurational, 413 
Hexafluorobenzene 
heat of combustion of, 453 
Hexamethylbenzene cation 
electron paramagnetic 
resonance spectrum of, 
205 
Hexamethyldisiloxane 
heat of formation of, 455 
Hexamethylene tetramine 
anion 
electron paramagnetic 
resonance study of, 
208 
Hexane 
solubility of propane in, 
67 


virial coefficients for, 


n-Hexanol 
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hydrogen bonding with 
methyl caproate, 72 
mixtures with methanol, 
70 
Hexapheny] ethane 
dissociation constant of, 
205 
High pressure reactions 
steric hindrance in, 353- 
56 
Holmium 
intermetallic compounds 
of, 121 
Homopolynucleic acids 
helix formation, kinetics 


for, 26 
Hydration, rates of, 16 
Hydrazine 
catalytic decomposition 
of, 145 


irradiation of, 211 
microwave spectrum, 
structure, and internal 
rotation of, 232 
nuclear magnetic reso- 
nance study of hydrogen 
bonding in, 521 
oxidation of, 208 
Hydrazine radicals 
exchange in, 206 
Hydrazines 
properties of mixtures of, 
74 


pyrrolysis of, 462 
Hydrazoic acid 
thermodynamic properties 
of water solutions of, 
68 
Hydrocarbons 
hydrogen reactions on 
metal catalysts of, 
140-44 
mixtures of, 68-71 
theoretical calculation con- 
cerning, 55, 264 
Hydrogen 
adsorption of platinum and 
tungsten, 135 
from catalytic decomposi- 
tion of alkanes, 137 
catalytic exchange with 
deuterium, 136 
chemisorption on platinum, 


deuterium exchange on 
semiconducting oxide 
surfaces, 140 

diffusion of, 407 

electron paramagnetic 
resonance coupling 
constants for, 203 

Hartree-Fock calculations 
for, 259 

liquid 

theoretical treatment of, 

55 

mixtures of alkanes with, 66 
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nuclear magnetic resonance 
spectrum of, 499 
PVT data for mixtures of, 
66 
quadrupole moment for, 65 
solubility in alkanes, 67 
theoretical treatment of, 
49 
Hydrogen atom 
electron paramagnetic 
resonance study of, 210 
Hydrogen bonding 
chemical shifts and, 489 
heats of formation of, 73 
hydrogen fluoride dimer 
electrostatic contribu- 
tion to, 259 
nuclear magnetic resonance 
studies of, 484, 521 
proton-hydroxyl] ions 
reaction and, 13 
rotational isomerism in, 
210 
in silylamines, 74 
theoretical treatment of 
solutions and, 71 
Hydrogen bromide 
aqueous 
vapor pressure of, 473 
bond energy of, 456 
Hydrogen chloride 
aqueous 
conductivity anomalies in, 


vapor pressure of, 473 
bond energy of, 456 
Hydrogen cyanide 
average structure of, 227 
Hartree-Fock calculations 
for, 259 
Hydrogen fluoride 
bond energy of, 456 
magnetic properties of 
theoretical treatment of, 
261 
theoretical dipole moment 
of, 259 
Hydrogen fluoride dimer 
electrostatic contribution 
to hydrogen bonding, 
259 
Hydrogen iodide 
aqueous 
vapor pressure of, 473 
bond energy of, 456 
Hydrogen peroxide 
catalytic decomposition 
of, 139 
irradiation of, 213 
photolysis of, 21 
Hydrogen selenide 
average structure for, 227 
Hydrogen sulfide 
adsorption on tungsten, 135 
Hydroxide ion 
photolysis of solutions of, 
21 


2-Hydroxyacetophenone 
proton exchange in, 27 
Hydroxylamine 
as enzyme inhibitor, 26 
reaction with t-butyl 
ketone, 355 
Hydroxyl radical 
dipole moment of, 245 
electron paramagnetic 
resonance study of, 
209 
microwave spectroscopic 
study of, 245 
Hypo-phosphorous acid 
proton exchange in, 15 
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Ice 
reaction rates in, 193 
see also Water 
Imidazole 
metal complexes of, 19 
Index of refraction 
pressure dependence of, 
361 


Indium 
dissociation of salts of, 


EDTA complexes of, 20 
intermetallic compounds 
of, 128 
INDOR 
double irradiation tech- 
niques, 497 
instrumentation for, 490 
Inert gases 
critical constants for 
theoretical values, 34 
see also Rare gases 
Inertial defect 
planar molecules and, 229 
Infrared spectroscopy 
adsorbed hydroxyl group 
study, 147 
adsorption on zeolites, 
147-48 
coordination with micro- 
wave spectroscopy 
studies, 235-37 
hydration studies on 
nucleic acids, 389 
hydrogen bonding studies, 
74 


nucleic acid studies, 378- 


SO. Fy spectra, 235-36 
Insulin 
oriented fibers of, 437 
Intermetallic compounds 
definition of, 109 
factors responsible for 
compound formation, 
110-14 
Laves phase compounds, 
125-27 
Inter molecular forces 








theoretical and empirical 
studies of, 271-72 
Internal rotation 
theoretical barriers for 
ethane, 259-60 
theoretical calculations, 
264 
Invar 
shock demagnetization of, 
361 


Inversion 
dibenzyl amine, 27 
dimethyl amine, 233 
Iodide ion 
photolysis of solutions of, 
21 


Iodine 
diffuse reflectance spectra 
of, 148 


flash photolysis of, 24 
gas phase equilibrium 
with olefines, 460 
isotopic exchange in methyl 
iodide, 353 
metal transition pressure 
of, 362 
lodine- 127 
nuclear magnetic resonance 
rate studies with, 21 
Iodine-128 
production by neutron 
capture, 2 
Iodoform 
heat of formation of hy- 
drogen bond with tetra- 
hydrofuran, 73 
Ionic mobilities 
dielectric loss and, 483 
dielectric relaxation and, 
483 
Ionization potentials 
approximation of, 66 
theoretical calculation of, 
254 
Ion pairs 
pressure dependence study 
of, 358-59 
Ions 
positive 
as chemical species, 2 
determining reaction 
course, 2 
Ion-solvent interaction 
continuum model for, 479- 
84 
Iridium 
decomposition of alkanes 
on, 137 
nitrogen adsorption on, 133 
Iron 
ethane adsorption on, 137 
germanium compounds of, 
118-19 
intermetallic compounds 
of, 117-20 
intermetallic lanthanide 
compounds of, 120-24 


SUBJECT INDEX 


shock compression of, 360 
silicon compounds of, 117- 
18 
sulfate complexes with, 19- 
20 
tin compounds of, 119-20 
Irreversible thermodynamics, 
books on, 474 
Ising model 
ferromagnetism and, 415 
Isobutylene 
catalytic hydrogenation 
of, 145 
Isomerism 
pressure dependence of, 
355 


rotational 
microwave spectroscopic 
studies of, 233 
Isooctane 
solubility of gases in, 68 
Isoprene 
dimerization of, 351 
pressure dependence of, 


heat of polymerization of, 
459 


lack of rotational isomers 
of, 234 
Isopropyl alcohol 
catalytic decomposition of, 
140 
catalytic dehydrogenation 
of, 145 
Isopropyl chloride 
microwave spectrum and 
structure of, 244 
Isopropyl ether 
hydrogen bond equilibrium 
constant with chloro- 
form, 73 
Isopropyl iodide 
reaction with amines 
pressures dependence of, 
354 
reaction with triethyl phos- 
phite 
pressure dependence of, 
355 
Isotope effects 
bond lengths, 228 
chemical shift changes in 
water, 518 
hydrogen and deuterium 
bonding, 74 
solutions of gases in water, 
68 
Isotopes 
synthetic, 1 
tracing of, 1 
Itaconic acid 
irradiation of, 
212 
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Joule- Thomson coefficient 
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theoretical correlations 
of, 64 


K 
Keratins 
contractility in, 443 
Ketene 


spectroscopi~ study of, 
236 
Ketones 
aromatic 
photolytic reduction of, 
23 
energy transfer in ex- 
citation of, 23 
nuclear magnetic resonance 
studies of hydrogen 
bonding in, 521 
optically active 
complexity of ultraviolet 
absorption in, 291 
Ketyls 
spin densities of, 204 
Kinetics 
acid dissociations, 15 
heats of formation and 
dissociation energies 
from, 461 
helix formation in homo- 
polynucleic acids, 26 
hydration of aliphatic 
aldehydes, 27 
Langmuir-Hinshelwood 
hydrogenation of methyl- 
benzene, 144 
nuclear magnetic resonance 
studies of, 520 
protein reactions, 25 
study of enzymatic re- 
actions, 25 
Krypton 
chemisorption on metals, 
133 
liquid 
thermal conductivity of, 
407 
viscosity of, 66 
Krypton fluorides 
theoretica! study of, 272 
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Landau theory 
Fermi liquids, 84 
Langmuir-Hinshelwood 
kinetics 
hydrogenation of methyl 
benzenes, 144 
Lanthanides 
effective moments of, 
table of, 124 
intermetallic compounds 
of, 110 
table of magnetic mo- 
ments, 122 
metal compounds of, 120-25 
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Lanthanum cobalticyanide 
conductance and dissociation 
of, 472 
LCAO calculations 
surface states and chemi- 
sorption treated by, 132 
Lead 
importance of electro- 
negativity in forming 
magnesium compounds, 
111 
shock compression of, 360 
Leonard-Jones parameters 
from viscosity, 65 
Leonard-Jones 6:12 potential 
applied to simple fluids, 32 
Ligand field theory 
chemisorption and, 132 
Liquids 
lattice theories of, 45-58 
Liquid-vapor equilibrium 
high pressure, 77 
Lithium chlorate 
heat of dilution of, 474 
Lithium chloride 
microwave spectrum and 
structure of, 239 
Lithium fluoride 
dehydrogenation of ethanol 
on, 138 
Hartree-Fock calculations 
for, 259 
microwave molecular beam 
study of, 239 
neutron irradiated 
F-centers in, 209 
theoretical dipole moment 
for, 259 
Lithium hydride 
Hartree-Fock calculations 
for, 259 
magnetic properties of 
theoretical treatment of, 
261 
theoretical calculations on, 


theoretical dipole moment 
for, 259 
Lithium ion 
mobility of, 483 
Lithium nitrate 
conductance in ethanol-water 
solutions, 471 
Lorentz gas 
viscosity of, 402 
Lutetium 
intermetallic compounds of, 
121 
Lutidenes 
heats of combustion of, 452 
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Macromolecules 

enzymatic reactions and, 25 
Madelung energy 

ionic crystals, 111 
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Magnesium 
importance of electronega- 
tivity in forming lead 
compounds, 111 
zinc compounds of, 111 
Magnesium fluoride 
heat of formation of, 455 
Magnesium ion 
theoretical treatment of, 
257 
Magnetic anisotropy 
ring currents and, 512-13 
Magnetic behavior of metals 
chromium-aluminum 
compounds, 114 
counting 3rd electrons and, 
114 
finely divided supported 
metals, 136 
intermetallic lanthanides, 
120-25 
lack of localized moment 
in chromium, 116 
Mossbauer studies of 
fields at nuclei, 117- 
18 
properties of iron-german- 
ium and iron-tin com- 
pounds 
table of, 119 
shock demagnetization, 361 
spiral magnetic structures, 
123 
temperature dependence of 
susceptibility, 114 
Magnetic fields 
strength at nucleus in metals, 
117 
Magnetic properties 
theoretical calculations of, 
261 
Magnetic resonance 
high pressure studies of, 


Malononitrile 
vibrational assignment of, 
236 
Manganese 
filling d-shells when alloy- 
ed with aluminum, 114 
Many-electron system 
wave functions and energy 
for, 251-55 
Marcus theory 
electron transfer, 17 
Maser 
ammonia 
as electron paramagnetic 
resonance spectrometer 
preamplifier, 217 
applied to microwave 
spectroscopy, 246 
Mass spectroscopy 
isotope tracing, 1 
study of rare earth oxides, 


Mechanochemical systems 


cyclic reversible processes, 
29 


thermodynamics of, 424-25 
Melting curves 
review for high pressure 
work, 350 
Menshutkin reaction 
pressure dependence of, 
353-54 
Mercury 
iodine and bromine com- 
plexes of, 21 
radial distribution function 
of, 412 
Mesitylenes 
chemical shifts in, 513 
Metal chlorides 
heats of formation of, 
457 
Metal complexes 
anomalous dispersion in, 
308 
Metal ketyls 
spin densities of, 204 
Metal oxides 
adsorption of carbon mon- 
oxide and carbon dioxide 
on, 148-49 
Metals 
adsorption of carbon mon- 
oxide and carbon dioxide 
on, 148-49 
band theory of, 111-12 
behavior at high temperature 
and pressure, 349 
chemisorption on, 133-36 
complexes of, 19-21 
films of, 4-5 
structure from electron 
microscopy, 133 
heats of combustion of, 
455 
knowledge vs, usefulness, 


liquid 
theoretical treatment of, 
55 
relaxation in liquid ammonia, 
00 


shock compression of, 360 
specific heats of 
temperature dependence 
of, 360 
spiral magnetic structure 
of, 123 
strength of magnetic fields 
at the nucleus, 117 
structure of iron-germanium 
and iron-tin compounds 
table of, 119 
transition to metallic state 
due to pressure 
Meteorites 
time scales and, 5 
Meteors 
ultrafast reactions during 
impact, 363 








Methane 
average structure of, 227 
binary mixtures of, 66 
bond energy of, 456 
from catalytic decomposi- 
tion of alkanes, 136 
catalytic deuteration of, 
142 
deuterated 
nuclear magnetic reso- 
nance spectra of, 501-2 
Hartree-Fock calculations 
for, 259 
errors in, 260 
liquid 
equation of state for, 412 
mixtures with rare gases, 
65 
molecular integrals for, 


molecular orbitals for, 


nuclear magnetic resonance 
spectrum of, 501 

PVT data for mixtures of, 
66 

theoretical spin-spin 
coupling constants 
for, 506 

thermal conductivity of, 


Methanol 
mixtures with higher 
normal alcohols, 70 
proton transfer reactions 
in, 14 
solvation by, 483 
Methyl acetylenes 
coupling constants for, 
410 


Methylallene 
hydrogenation of, 142 
Methyl ammonium ion 
protolysis of, 14 
N-Methy] aniline 
pyrolysis of, 462 
Methyl benzene 
kinetics for hydrogenation 
of, 144 
spin densities for, 202 
Methyl borazines 
theoretical calculations 
concerning, 264 
Methyl bromide 
catalytic hydrogenation 
Methyl caproate 
hydrogen bonding with 
hexanol, 72 
3-Methyl-cyclopentanone 
theoretical treatment of, 
287 
4-Methyl diphenyl 
electron paramagnetic 
resonance spectrum 
of, 205 
Methylene chloride 
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quadrupole coupling tensor 
for, 245 
Methyl ethyl ether 
heat of combustion of, 451 
Methyl-fluorosilanes 
microwave spectroscopic 
studies of, 244 
Methyl formate 
decarboxylation of, 145 
Methylhydrindene 
theoretical treatment of 
phenyl group of, 294 
Methyl iodide 
iodine isotopic exchange 
reaction, 353 
Methyl mercaptan 
catalytic decomposition of, 
138 
Methyl methacrylate 
polymerization of, 364 
Methyl nitrate 
barrier to internal rotation 
in, 233 
Methyl oxonium ion 
proton transfer with benzoic 
acid, 15 
N-Methyl pyrrolidine 
hydrogen bond equilibrium 
constant with chloroform, 
73 
Methyl radicals 
electron paramagnetic 
resonance study of, 
149 
Methyl salicylate 
nuclear magnetic resonance 
study of, 498 
Methyl silyl acetylene 
microwave spectrum, 
structure, and internal 
rotation study of, 233 
Micelles 
pressure dependence of 
formation of, 359 
Microwave spectroscopy 
beam maser application, 
46 


centrifugal distortion 
analysis in, 237 

charge transfer studies, 
27 

high temperature studies, 
238-40 

instrumentation for, 240 

intensity measurements, 

44 


internal rotation 
rotational isomerism, 
231-35 
two top molecules, 232- 
33 
klystron stabilization, 241- 
42 


nonbonded interactions, 
232 

quadrupole coupling con- 
stants from, 245 
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structure of new or un- 
usual molecules, 230-31 
study of surface films, 146 
vibrational information 
from, 235-38 
Mixtures 
compressibilities of, 77 
diffusion of, 66 
gaseous, 63-67 
PVT data for, 66 
high pressure studies, 78 
hydrocarbons, 68-71 
theoretical treatment of, 
55 
thermodynamic properties 
of, 49, 63 
vapor pressures of, 77 
Molecular beams 
high temperature electronic 
resonance, 239 
Molecular structure, 225-30 
average structures, 227 
To as compared to re, 226- 
30 


substitution coordinates, 
226 
vibration-rotation inter- 
action, 226-27 
Molybdenum 
ethane adsorption and 
reactions on, 137 
films 
adsorption of carbon 
monoxide and nitrogen 
on, 135 
intermetallic compounds 
with technetium, 128 
Monte Carlo techniques 
hard sphere approximation, 
32 


rate of decay to equilibrium, 
404 


Morse potential 
applied to gaseous mixtures, 
65 


Mossbauer effect 
intermetallic compound 
studies using, 110 
studies of iron-silicon 
compounds, 117 
used to determine diffusion 
coefficients, 407 
Multipoles 
second virial coefficient 
and, 65 
Muscle fiber 
contractility of, 444 


N 


Naphthacene dianion 
flash photolysis of, 
23 


1-Naphthaldehyde 
triplet states in, 
23 
Naphthalene 
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electron paramagnetic 
resonance coupling 
constants for, 198 
electron transfer in, 18 
Naphthalene ions 
dimethyl substituted 
spin densities of, 204 
g-factor anisotropy in, 204 
Néel points 
iron-germanium and iron- 
tin compounds 
table of, 119 
iron-silicon compounds, 
117 
Neodymium 
intermetallic compounds 
of, 120 
Neodymium ferricyanide 
conductance and dissocia- 
tion of, 472 
Neon 
semi-empirical correlation 
energy cf, 268 
theoretical treatment of, 
254 
viscosity of, 66, 406 
Neopentane 
adsorption of, 137 
PVT data for, 66 
Neptunium 
discovery of, 3 
Neutron capture 
iodine 128, 2 
Neutron diffraction 
covalency of the iron- 
silicon bond, 117 
magnetic moment measure- 
ments in metals, 115 
study of spiral magnetic 
structures of metals, 
123 
Neutrons 
discovery of, 9 
inelastic scattering of, 10 
transuranic atoms and, 
5-6 
NFo 
study of, 245 
Nickel 
catalytic activity of, 138 
chemisorption of hydrogen 
on, 133 
complexes of, 19 
ethane adsorption on, 137 
germanium compounds of, 
118 
intermetallic lanthanide 
compounds of, 120-24 
nonmetallic forms of, 121 
organic salts of 
heats of combustion of, 
455 
shock compression of, 
360 
superparamagnetism in, 
136 
Nickel films 
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carbon dioxide adsorption 
on, 134 
structure from electron 
microscopy, 133 
Nickel oxide 
catalytic reactions on, 
138-39 
fast reduction of, 134 
Niobium 
intermetallic compounds 
of 
superconducting magnet 
material from, 128 
Nitramide 
structural study of, 245 
Nitrate ion 
magnetic anisotropy in, 
516 
Nitrates 
irradiation of, 213 
Nitration of aromatic rings 
pressure dependence of 
isomers produced, 355 
Nitric oxide 
averate structure of, 227 
microwave spectroscopic 
study of, 245 
Nitrile radical ions 
electron paramagnetic 
resonance study of, 205 
spin densities in, 203 
Nitriles 
magnetic anisotropies of, 
516 
Nitrobenzene 
electron paramagnetic 
resonance study of, 208 
Nitroform 
photochemical isomeriza- 
tion of, 24 
Nitrogen 
adsorbed on metals, 133 
binary mixtures of, 66 
diffusion of, 66 
electron paramagnetic 
resonance coupling 
constants for, 203 
free radicals containing, 
207 
Hartree-Fock calculations 
for, 259 
Joule- Thomson coefficients 
for, 64 
quadrupole moment for, 
65 
reaction with graphite, 
460 
second virial coefficient 
for, 65 
solubility of 
in alkanes, 67 
in water, 68 
viscosity of, 66, 406 
Nitrogen atoms 
electron paramagnetic 
resonance study of, 
213 


Nitrogen-containing hetero- 
cyclic anions 
electron paramagnetic 
resonance study of, 
206 
Nitromethane 
second virial coefficients 
for mixtures of, 65 
Nitrosyl] fluoride 
chemical shifts in, 514 
para-Nitrotoluene 
absolute signs of coupling 
constants for, 491 
Nitrous oxide 
catalytic decomposition of, 
145 
Nonadiabatic processes 
electron transfer reactions, 
180-83 
Nonlinear coupled oscilla- 
tors 
energy sharing in, 404 
NSF 


microwave spectrum and 
structure of, 230 
NSF 
microwave spectrum and 
structure, 230 
Nuclear magnetic resonance 
AgBo and A studies, 
aR. 2Xq 


adsorbed formic acid 
study, 148 

applications of, 519-21 

chemical shift corrections 
and hydrogen bonding, 
73 

chemical shift parameter, 
511-19 

conflict with thermody- 
namic data on hy- 
drogen bonding, 73 

coupling constants 

absolute signs of, 491 

diffusion coefficients 
from, 407 

"direct" interpretive 
techniques, 496-99 

double irradiation tech- 
niques, 496-99 

double resonance tech- 
niques 

fast reaction rate studies, 


review of, 490 
to determine relative 
sign of coupling con- 
stants, 495 
electric field effects in, 
491 
electron transfer studies 
with, 18 
fast reaction data from, 


field-frequency stabiliza- 
tion for, 490 
gaseous samples 








collision narrowing in, 

492 

gas phase, 494 

high resolution spectra 
from earth's magnetic 
field, 492 

hydrogen bonding effects 
on chemical shift, 489 

hydrogen bonding in 
solutions, 73 

hydrogen bonding studies 
with, 521 

utilizing infrared in- 

formation, 74- 

instrumental developments, 
490-92 

intramolecular rotation 
study, 27 

inversion of dibenzyl 
methylamine, 27 

kinetic studies with, 520 

liquid helium-3, 89 

nuclear spin decoupling, 
490 


nucleic acid studies, 376- 
organo-metallic studies, 
494 


pressure dependence of 
chemical shifts, 166 

protolytic relaxation, 492 

relaxation times 

temperature dependence 

of, 147 

sensitivity improvements 
for, 491 

solid helium, 103 

spectral interpretation, 
492-96 

spin relaxation, 499-502 

spin-spin interaction, 502- 
11 


studies of electrolyte 
solutions, 484 
studies of paramagnetic 
materials, 518 
water adsorbed on silica, 
147 
Nuclear explosions 
shock waves from, 360 
Nuclear physics 
applied to chemistry, 1 
Nuclear spin ordering 
solid helium, 99-100, 102- 
4 


Nuclear susceptibility 
temperature independence 
in liquid helium-3, 90 
Nucleic acids 
activity coefficients of, 
382-83 
electron microscopy 
studies, 373 
genetic ''words, "' 373-74 
infrared absorption 
studies, 378-79 
infrared structural data for 


49,10 
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table of, 379 

kinetics of helix formation, 
26 

nuclear magnetic resonance 
of, 376-78 

optical rotation in, 382 

physical chemistry of, 
383-91 

physical properties of, 
376-83 

quantum chemistry of, 
390-91 

sequence, 373-76 

solution properties of, 
387-89 

structure of, 371-76 

table of ultraviolet absorp- 
tion spectra for, 380 

thermal denaturation of, 
383-87 

thermodynamics of, 383-83 

ultraviolet absorption 
studies of, 379-82 

ultraviolet fluorescence 
of, 382 
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-Octalin 
catalytic deuteration of, 


Octane 
solubility of propane in, 
67 


n-Octanol 
mixtures with methanol, 


Olefins 
chemical shifts in, 513 
gas phase equilibrium 
with iodine, 460 
heats of reaction with 
diborane, 457 
polymerization of, 363 
selective catalysts for 
reduction of, 145 
Opalescence 
study in argon, 415 
Optical rotation 
current states of carbonyl 
chromaphore, 285-94 
metal complexes, 307-9 
nucleic acids, 382, 390 
optically active polymers, 
301-7 
phenyl chromaphore, 294- 
01 


polypeptides, 302-7 
Orbital angular momentum 
crystal field quenching of, 
121 


Orbitals 
Hartree-Fock theory of, 
356-60 
Organometallics 
n-Propyl compounds 
nuclear magnetic 
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resonance study of, 
494 
Ortho-diazines 
electron paramagnetic 
resonance study of, 
206 
Osmotic coefficient 
for cesium and rubidium 
fluoride, 473 
Ovalbumin 
photolysis of, 24 
Overhauser effect 
nuclear magnetic reso- 
nance study of, 498 
Oxalate complexes 
electron transfer in, 17 
Oxides 
semiconducting 
catalytic reaction of, 
138-40 
Oxygen 
activation of, 4 
adsorbed on metals, 4-5 
adsorbed on zinc oxide 
electron paramagnetic 
spin resonance study 
of, 149 
binary mixtures of, 66 
photolysis of, 21 
solubility in alkanes, 67 
solubility in water, 68 
theoretical considerations, 
257 
Oxygen-17 
nuclear magnetic resonance 
reaction rate studies 
with, 14 
nuclear magnetic resonance 
studies using, 510 
Oxygen atoms 
electron paramagnetic 
resonance study of, 
210 
Ozone 
average structure of, 227 
centrifugal distortion 
analysis of, 237 
miscibility with per- 
fluoromethane, 78 
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Palladium 
ethane adsorption on, 137 
intermetallic compounds 
of, 128 
Palladium films 
structural changes in, 


Palmitic acid 
irradiation of, 212 
Paraffins 
2-methyl 
equation of state for, 66 
Paramagnetic molecules 
microwave spectroscopic 
studies of, 245 
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Particle distribution 
function 
long time behavior of, 396 
Peltier heats 
electrolytic, 476 
Pendulum 
self energizing 
thermoelastic equivalent 
of Carnot cycle, 429 
Pentacene cation 
electron paramagnetic 
resonance study of, 205 
Pentanes 
virial coefficients for, 65 
viscosities of, 66 
Perchloric acid 
dissociation constant for, 
471 
heat of dilution of, 474 
Perfluoroallyl radical 
electron paramagnetic 
resonance study of, 
208 
Perfluoroheptane 
solubility of ethane and 
propane in, 67 
Peroxylamine disulfonate 
anomalous electron para- 
magnetic spin resonance 
relaxation in, 199 
Phase diagrams 
solid helium-3, 98 
Phase transition 
statistical mechanics for, 
412-15 
Phenanthrene 
double quantum transition 
in electron paramagnetic 
resonance of, 216 
Phenol 
nuclear magnetic resonance 
study of hydrogen bond- 
ing in, 521 
photolysis of, 24 
reduction of, 207 
Phenyl chromaphore 
theoretical treatment of, 
294-301 
Phenyl radical 
from decomposition of 
iodobenzene, 212 
Phenyl trimethyl german- 
ium 
electron paramagnetic 
resonance study of, 208 
Phenyl trimethyl silane anion 
electron paramagnetic 
resonance study of, 208 
Phonons 
relaxation of, 200 
thermal excitation in 
liquid helium-4, 84 
zero sound in liquid 
helium-3, 96 
Phosphate complexes 
electron transfer in, 17 
Phosphates 
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hydration catalyst, 16 
Phosphides 
effusion studies of, 460 
Phosphine 
bond energy of, 456 
as stabilizing ligand, 141 
Phosphorus 
Hartree-Fock calculations 
for, 258 
nuclear magnetic resonance 
study of, 496 
Phosphorus-32 
tracer development, 10 
Phosphorus compounds 
organic 
nuclear magnetic reso- 
nance of hydrogen bond- 
ing in, 521 
Photoconductivity of organic 
crystals 
theoretical work on, 272 
Photo-oxidation 
electron paramagnetic reso- 
nance study of aniline 
and diphenylamine, 208 
Photosynthesis 
aging changes in, 322 
charge transfer in, 313 
fluorescence studies and, 
320 
importance of delayed 
fluorescence in, 327 
model for, 312-13 
pigments, 312-23 
primary photochemical 
steps of, 332-40 
production of oxygen with- 
out, 336 
quanta necessary for, 311 
saturation intensities, 318 
wavelength dependence of, 
314 
Phthalonitrile ion 
electron paramagnetic 
resonance study of, 206 
Phycobilins 
as pigments in photo- 
synthesis, 314 
Phycoerythin 
as pigment in photo- 
synthesis, 314 
Phytol 
absolute stereochemical 
configuration of, 340 
Picolines 
heats of combustion of, 
452 
Pi-electron system 
theoretical treatment of, 
258 
Pi-electron theory, 269-71 
Piperidene 
radiolysis of, 213 
Platinum 
adsorption of oxygen on, 
134 
catalytic 











from reduced chloro- 
platinic acid, 145 
chemisorption of hydrogen 
on, 133 
ethane adsorption on, 137 
intermetallic compounds 
of, 128 
Plutonium 
development of, 3 
Plutonium carbide 
effusion study of, 460 
Plutonium oxide 
effusion study of, 460 
Polarizabilities 
approximations of, 66 
Polarons 
electron transfer reactions 
and, 158 
Polonium 
alpha particles of, 9 
historical importance of, 
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Polyamides 
elastomer properties of, 
422 


Polydimethylsiloxane 
elastomer properties of, 
422 


non-isothermal crystalliza- 

tion of, 430 
Polyethylene 

cross-linking by gamma 
rays in, 3 

cross-linking in oriented 
systems, 438 

elastomer properties of, 
422 


irradiated 
electron paramagnetic 
resonance spectrum of, 
202 
non-isothermal crystalliza- 
tion of, 430 
Polymerization 
pressure dependence of, 
363-65 
stereochemistry of 
pressure dependence of, 
364 
Polymer radicals 
electron paramagnetic 
resonance study of, 
149 
Polymers 
nuclear magnetic resonance 
study of, 496 
optically active, 301-7 
solution of, 
cell theory for, 70 
Polypeptides 
optical rotation in, 302-7 
phase transitions in, 415 
Polystyrene 
cross-linking in oriented 
systems, 438 
Porphyrins 
chemical shifts in, 519 














electronic structure of, 
340-44 
triplet states in, 343 
Potassium 
flash photolysis of, 22 
sodium compounds of, 111 
Potassium chlorate 
heat of decomposition of, 
458 
Potassium cyanide 
hydrolysis of, 16 
Potassium fluoride 
microwave molecular beam 
study of, 239 
Potassium iodide 
electron transfer in, 21 
Potassium ion 
mobility of, 483 
Potassium nitrate 
conductance in ethanol- 
water solutions, 471 
Potassium persulfate 
irradiation of, 213 
Potassium thiosulfates 
irradiation of, 213 
Potentials 
hard sphere 
applied to simple fluids, 
32 
Praseodymium 
intermetallic compounds of, 
120 
Propane 
adsorption on metal films, 
136 
derivatives of, 
rotational isomerism of, 
233 
solubility of, 67 
virial coefficients for, 65 
Propylene 
derivatives of 
barrier to internal rota- 
tion in, 231 
n-Propyl metal compounds 
nuclear magnetic reso- 
nance of, 494 
Proteins 
contractility of fibrous, 
440-44 
crystallinity of, 440 
elastomer properties of, 
422 
fibrous 
melting of, 440-41 
position in chloroplasts, 
316 
reaction kinetics for, 25 
thermodynamic stability 


of, 442-43 
Protons 
magnetic moment of, 
492 


transfer rates for, 13 
Pseudo acids 

reactions of, 13 
Pseudorotation 
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evidenced in tetra- 
hydrofuran, 245 
Purine bases 
theoretical calculations 
concerning, 270 
Pyracene radical 
electron paramagnetic 
resonance, line shapes 
for, 199 
Pyridine 
heats of combustion of, 
452 


hydrogen bond equilibrium 
constant with chloro- 
form, 73 
nuclear magnetic resonance 
study of hydrogen bond- 
ing in, 521 
pressure dependence of 
reactions 
butyl bromide, 353 
isopropyl iodide, 345 
Pyrimidine bases 
theoretical calculations 
concerning, 270 
Pyrolysis studies, 462 


Q 


Quadrupole moments 
microwave spectroscopic 
study of, 245 
nuclear magnetic reso- 
nance, relaxation and, 
500-2 
Quadrupole-quadrupole 
interactions 
nonpolar molecules and, 
65 
Quantasomes 
photosynthesis and, 317-19 
Quantum mechanics 
applied to nucleic acids, 
390-91 
density matrices, 272 
intermolecular forces, 
271-72 
one electron properties, 
261 


pi-electron theory, 269-71 
Quartz 
heat of formation of, 455 
Quinone 
contribution to photo- 
synthesis of, 334 


R 


Radial distribution function 

x-ray studies of, 36 
Radiation chemistry 

fast reaction and, 21-25 
Radicals 

recombination of, 212 

see also Free radicais 
Radioactivity 

discovery of, 1 
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Radium 
historical importance of, 
1 
Raman spectroscopy 
fast reaction rates, mea- 
surements with, 15 
measurement of dissocia- 
tion constants with, 
474 
SO,F,, 235-36 
suftate chemistry studies 
with, 146 
Rare gas halides 
theoretical study of, 272 
Rare gases 
crystalline 
weakly coupled exciton 
hopping in, 330 
immiscibility of, 366 
mixtures of, 65 
viscosity of, 406 
Rate constants 
factors affecting, 13 
Reaction mechanism 
use of pressure to 
lucidate, 356 
Reaction rates 
high pressures and, 250- 
57 


vibration state dependence, 


Reactions under pressure 
linear free energy rela- 
tions for, 352 
Relaxation times 
helium-3 collisions, 87 
longitudinal and trans- 
verse for helium-3, 


nuclear 
measurement of, 492 
Resonance energy 
benzene compared to 
hexafluorobenzene, 454 
Rhenium 
intermetallic compound 
with technetium, 128 
Rhodium 
decomposition of alkanes 
on, 137 
Riboflavin 
flash photolysis of, 26 
Ribonuclease 
oriented fibers of, 437 
Ring compounds 
hybridization of bonds in, 
505 
small carbon 
catalytic hydrogenolysis 
of, 132 
Ring currents 
cyclopropane, 516 
Ring systems 
strain energy in, 449-50 
Rotational isomerism 
conjugated double bond 
systems, 234 
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hydrogen bonding exhibiting, 
0 


microwave spectroscopic 
studies of, 233 
pressure dependence of, 
355-56 
Rotons 
thermal excitation in liquid 
helium-4, 84 
Rubber 
cross-linking in oriented 
systems, 438 
elastic deformation of, 
425-29 
Rubidium fluoride 
activity and osmotic co- 
efficients for, 473 
microwave molecular beam 
study, 239 
Ruthenium 
intermetallic compounds 
of, 128 
Rydberg series 
molecular, 287-88 


s 


Sarcosine 
protolytic reactions of, 15 
Salicylaldehyde 
proton exchange in, 27 
Salts 
fused 
theoretical treatment of, 
55 
thermodynamic properties 
of, 49 
Samarium 
intermetallic compounds 
of, 120 
Scandium 
heat of combustion of, 455 
Scintillation counter 
isotope tracing, 1 
Seebeck voltage 
semiconducting oxide 


studies, 140 
Selenium 
metal transition pressure 
of, 362 


polymerization of, 364 
Selenium hydride 
bond energy of, 456 
Semiconducting oxides 
hydrogen-deuterium 
exchange on, 140 
surface chemistry of, 
138-40 
Semiconductors 
electron paramagnetic 
resonance in, 217 
Semiquinones 
spin densities in, 201 


SF 
shicrowave spectrum and 
structure of, 230 
nuclear magnetic resonance 
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spectrum of, 495 
So Fo 
microwave spectrum and 
structure of, 230 
Shock wave experiments, 
359-62 
nuclear explosions, 360 
Silane 
bond energy of, 456 
Silica 
as metal support, 135-36 
Silicon 
Hartree-Fock calculations 
for, 258 
iron compounds of, 117-18 
metal transition pressure 
of, 362 
spectroscopic study of 
adsorbed hydrogen on, 
146 
Silicon compounds 
heats of combustion of, 
454-55 
microwave spectroscopic 
studies of, 244 
Silicon hydrides 
chemical shifts for, 512 
Silicon tetrafluoride 
heats of formation of, 455 
Silver 
adsorption of oxygen on, 
134 
carbon monoxide adsorbed 
on, 148 
intermetallic compounds 
of, 113 
intermetallic lanthanide 
compounds of, 125 
Silver iodide 
metal transition pressure 
of, 362 
Silver nitrate 
conductance in ethanol- 
water solutions, 471 
Silylamines 
hydrogen bond studies, 74 
Skin effect 
anomalous 
distortion of Fermi 
surfaces, 113 
Sodium 
potassium compounds of, 
111 
Sodium benzoate 
proton transfer with 
benzoic acid, 14 
Sodium borohydride 
catalyst formation with, 
145 
Sodium chlorate 
heat of decomposition of, 
458 


heat of dilution of, 474 
Sodium chloride 

crystallography of, 481 
Sodium fluoride 

microwave molecular 





beam study of, 239 
Sodium hydroxide 
aqueous 
conductance of, 470 
Sodium ion 
theoretical treatment of, 
257 
Sodium nitrate 
irradiation of, 470 
Sodium thiosulfate 
irradiation of, 213 
SO Fo 
infrared microwave, and 
Raman spectra of, 
235-36 
Solid phase reactions 
pressure dependence of, 
357 


Solids 
decomposition of 
pressure dependence of, 


relaxation data from 
ultrasonic spin reso- 
nance, 200 
superheated 
from theoretical treat- 
of liquids, 48 
Solutions 
fluorocarbons 
physical properties of, 
63 


gaseous, 67-68 
hydrogen bonding in, 71 
solid, 109 
Solutions of electrolytes 
conductance and transport 
numbers for, 469-72 
Solvents 
participation in pro- 
tolytic reactions, 13 
SO radical 
microwave spectroscopic 
study of, 245 
Soret coefficients 
aqueous cadmium sulfate, 
476 
Sound 
zero 
liquid helium-3, 95-97 
Specific heat 
anomalies due to super- 
fluidity, 97-98 
solid helium, 99 
temperature dependence 
of, 360 
Spectral levels 
theoretical calculations 
of, 254 
Spectroscopy 
bond dissociation energies 
from, 462-63 
hydrogen bond studies, 
74 


Raman 
reaction rates from, 15 
reaction rate studies, 16 











relaxation 
metal complexes, 19 
protolytic reactions, 13 
surface chemistry and, 146- 


see also Infrared; Ultra- 
violet; Electronic, 
Electron paramagnetic 
resonance; Nuclear 
magnetic resonance; 
and Mass spectroscopy 
Spinach lamellae 
chloroplasts in, 317 
Spin decoupling 
nuclear magnetic reso- 
nance and, 496-99 
Spin densities 
negative, 201 
theoretical work, 201-4 
Spin echo technique 
attachment for Varian 
nuclear magnetic reso- 
nance spectrometers, 
492 
magnetic susceptibility 
of helium-3, 89-¥0 
microwave measurements 
on electron spins, 200 
solid helium, 104 
Spin-spin coupling constants 
absolute sign of, 503 
pi-electron systems, 509 
relative signs of, 495-96 
theoretical studies, 502- 
11 
vicinal constants, 507 
Stannane 
bond energy of, 456 
Statistical mechanics 
equilibrium systems, 407- 
16 


lattice statistics, 415-16 

phase transitions and 
critical phenomena, 
412-14 

simple fluids, 32-33 

theory of denaturation 
of nucleic acids, 386- 
87 

transport theory, 395- 


Stereochemistry 
pressure dependence of 
polymerization, 364 
Steric hindrance 
acid-base rate constants, 
13 
heats of combustion studies 
of, 449-50 
high pressures and, 353- 
56 


pressure dependence of 
reactions and, 354-55 
Steroids 
anisotropic diamagnetic 
shielding in, 516 
Stibine 
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bond energy of, 456 
Stress-strain isotherms 
analysis for elastomers, 


Strontium 
heat of combustion of, 455 
Strontium difluoride 
nonlinearity of, 262 
Styrenes 
chemical shifts in, 513 
polymerization of, 363 
Sulfate complexes 
electron transfer in, 17 
Sulfate ion 
complexing with ferric ion, 
19-20 
Sulfones 
theoretical torsional 
barriers for, 264 
Sulfur 
adsorption on tungsten, 
135 
free radicals containing, 
207, 245 
Hartree-Fock calculations 
for, 258 
polymerization of, 364 
Sulfur compounds 
heats of combustion of, 
454 
Sulfur dioxide 
average structure of, 


catalytic oxidation of, 140 
centrifugal distortion 
analysis of, 237 
excited states of, 228 
heat of oxidation of, 454 
Sulfur hexafluoride 
solubility and partial 
molar volume of, 67 
Sulfuric acid 
radiolysis studies in, 22 
Superconductivity 
theory of, 97 
Superfluidity 
anomalies in specific 
heat from, 97-98 
existence in liquid helium- 
3, 97-98 
Superparamagnetism 
nickel particles exhibiting, 
136 
Surface area 
determination from adsorp- 
tion studies, 133 
Surface chemistry 
spectroscopic studies of, 
146-50 
Surface states 
quantum mechanics of, 
132 
Surface tension 
theory of, 55 
Swiss chard 
chloroplasts of, 
336 
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Tantalum 
heat of combustion of, 
455 
intermetallic compounds 
of, 128 
Tantalum carbide 
heat of combustion of, 
455 
Technetium 
intermetallic compounds 
of, 128 
Tellurium 
electron paramagnetic 
resonance study of, 
208 
Tellurium hydride 
bond energy of, 456 
Terbium 
intermetallic compounds of, 
120 
Tertiary butyl compounds 
structure of, 244 
Tetraalkyl ammonium 
halides 
irradiation of, 211 
Tetrachloroethylene 
copolymer with vinyl 
acetate, 355 
Tetracyanoethylene 
electron paramagnetic 
resonance study of, 
208 
Tetrafluoride methane 
solubility and partial 
molar volume of, 67 
Tetrahydrofuran 
flash photolysis of 
potassium in, 22 
heat of hydrogen bond 
formation with halo- 
forms, 73 
pseudorotation in, 245 
Tetramethyl compounds 
nuclear magnetic reso- 
nance study of, 505 
Tetramethylcyclohexane 
catalytic deuteration of, 
143 
Tetramethyl ethylene 
polymerization of, 355 
Tetravinylsilane 
nuclear magnetic reso- 
nance, 495 
Thallium halides 
metal transition pressures 
of, 362 
Thermal conductivity 
electrolytic solution 
studies of, 475 
liquid helium-3, 94-95 
liquid rare gasses, 
407 
reiation to rotational 
relaxation, 404 
temperature dependence 
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for measurements for 
argon, 406 
Thermodynamic properties 
fused salts, 49 
intermolecular forces from, 
63 
mixtures, 49 
Thermoelasticity 
development of, 421 
Thermoelectric cooling 
applied to calorimetry, 76 
1, 2, 5-Thiadiazole 
microwave spectrum and 
structure of, 231 
Thianthrenes 
electron paramagnetic 
study of, 209 
Thiocyanate 
as electron mediator, 17 
Thiocyanate ion 
photolysis of solutions of, 
21 
Thiophene 
microwave spectrum and 
structure of, 244 
Thorium carbide 
effusion studies of, 460 
Thorium oxide 
effusion studies of, 467 
Three-membered rings 
hybridization of bonds in, 
506 
Thulium 
intermetallic compounds 
of, 121 
Thylakoids 
structure of, 316 
Tin 
intermetallic compounds 
of, 128 
iron compounds of, 119-20 
organic compounds of 
heats of combustion of, 
455 
shock compression of, 
360 
Titanium 
ethane absorption on, 137 
intermetallic compounds of 
superconducting magnet, 
material from, 128 
Tobacco mosaic virus 
sequence of, 375 
Toluene 
theoretical calculation 
concerning, 264 
theoretical dipole moment 
of, 270 
Toluic acids 
heats of formation of, 452 
Transition elements 
filled d-shells in inter- 
metallic compounds, 
114 
Transition metal complexes 
optical rotation in, 307-9 
Transition metals 
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intermetallic compounds 
of, 110 
Transition states 
compressibility of, 350-52 
cyclic, 353 
Transport processes 
isothermal, 474 
non-isothermal systems, 
475-76 
Transport properties 
intermolecular forces from, 
63 
liquid helium-3, 92-95 
theory of, 55 
Transport theory 
Brownian motion, 405-6 
correlation functions, 
399-400 
generalized Boltzman 
equations for, 396-98 
generalized master equa- 
tions for, 398-99 
relaxation processes, 404- 
5 


transport coefficients, 
400-2 
Transuranic elements 
history of, 3-4 
Trichloroethylene 
copolymers with vinyl 
acetate, 355 
Triethylamine 
hydrogen bond heat of 
formation for, 73 
Triethyl phosphate 
reaction with isopropyl 
iodide 
pressure dependence of, 
355 
Triethylsilane 
reducing agent for catalyst 
preparation, 145 
Trifluoroacetic acid 
proton transfer in, 15 
Trifluoromethylnitrate 
sixfold barrier to internal 
rotation in, 233 
Trimethyl acetic acid 
acid association of, 15 
Trimethyl aluminum 
decomposition of, 458 
Trimethylamine 
reaction with isopropyl 
iodide 
pressure dependence of, 
354 


Trimethylammonium ion 
protolysis of, 14 
Trimethylene oxide 
structural study of, 245 
Trimethyl gallium 
pyrolysis of, 462 
Trimethylene oxide 
structural study of, 245 
Trimethyl silane 
microwave spectrum and 
structure of, 244 


Trinitrobenzene 
electron paramagnetic 
resonance study of, 208 
Triphenylarsine 
heat of combustion of, 455 
Triphenyl methyl 
electron paramagnetic 
resonance of exchange 
reactions, 205 
spin density of, 204 
Triplet state 
aromatic and ketone sys- 
tems, 23 
electron paramagnetic 
resonance studies of, 
214-17 
in electron dimer ey, 22-23 
electron paramagnetic 
resonance study of 
single crystals, 216 
porphyrins, 343 
triplet-triplet annihilation, 
327-28 
Tritium 
acceleration targets for 
neutron production, 4 
adsorption of, 138 
dating with, 5 
discovery of, 2 
tracer isotope, 1 
Tropyl radical 
electron paramagnetic 
resonance study of, 
205 
Tryptophan 
from photolysis, 24 
Tungsten 
chemisorption of, 133 
complexes of, 21 
ethane adsorption and 
reactions on, 137 
intermetallic compounds 
with technetium, 128 
Tungsten films 
structure from electron 
microscopy, 133 
Tunnelling 
electron transfer reactions, 
161, 183-84 
L-Tyrosine 
tyrosyl radical from 
photolysis of, 24 


U 


Ultrahigh vacuum techniques 
surface chemistry and, 
131 
Ultrasonics 
hydrolysis of potassium 
cyanide, 16 
rotational isomerism study 
using, 356 
viscosity measurements 
on liquid helium-3, 93 
Ultrasonic spin resonance 
relaxation in solids, 200 











Ultraviolet spectroscopy 
change of protein spectra 
on melting, 443 
nucleic acid fluorescence, 
382 
nucleic acid spectra 
table of, 380 
nucleic acid studies, 379- 
83 
Uranium 
intermetallic compounds 
of, 126 
Uranium carbide 
effusion study of, 460 
heat of combustion of, 
455 
Uranium hexafluoride 
heat of formation of, 455 
Uranium oxide 
effusion study of, 460 


Vv 


Valence electron contribution 


relation to Fermi surfaces, 
113 
Valence electrons 
importance in formation 
of intermetallic com- 
pounds, 110-11 
Vanadium 
ethane adsorption and 
reaction on, 137 
heat of combustion of, 
455 
intermetallic compounds 
of, 127 
Vanadium carbide 
heat of combustion of, 455 
Vanadium nitride 
heat of combustion of, 455 
Vanadium tetrachloride 
heat of formation of, 457 
Van der Waals forces 
theoretical calculations of, 
254 
Van der Waals gas 
metastability in, 410 
Vaporization 
thermodynamics of, 460 
Vapor pressures 
measurements of, 75 
measurements of aqueous 
hydrogen halides, 473 
Vibration-rotation inter- 
action 
theoretical discussion of, 
226-27 
Vinyl acetate 
copolymer with tri- and 
tetrachloroethylene, 
355 
Vinylacetylene 
adsorption of, 143 
Vinyl chloride 
heat of formation of, 
457 
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quadrupole coupling con- 
stants for, 245 


Vinyl polymers 


elastomer properties of, 


Vinyl silane 


charge transfer in, 512 
microwave spectrum and 
structure of, 244 


Virial coefficients 


dielectric, 67 
experimental procedures, 
15 


hard sphere approxima- 

tions 
table of, 40 

intermolecular forces 
from, 63-64 

related to cluster integrals, 
33 

theoretical hard sphere gas, 
409 


Virial expansion 


theory of liquids and, 33- 
35 


Viscosity 


denaturation of nucleic 
acids and, 384 

experimental measure- 
ments of, 66 

Leonard-Jones parameters 
from, 65 

liquid helium-3, 87, 93- 
94 


measurements on high 
molecular weight 
nucleic acids, 388 

relation to diffusion, 67 

relation to rotational 
relaxation, 404 

temperature dependence 
measurements of, 406 

theoretical calculations 
of, 402 


Ww 


Water 


adsorbed 
spectroscopic study of, 
146-47 
anisotropy in, 361 
average structure for, 


bond energy of, 456 
copper impurities in, 4 
energy lowering for, 267 
heat of ionization of, 474 
ionization constant of 
pressure dependence of, 
358 


irradiation of, 213 
microwave spectroscopic 
study of adsorbed, 146 
molecular integral for, 263 
nuclear magnetic resonance 
isotope shifts in, 518 
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nuclear magnetic reso- 
nance study of oxygen- 
17, 510 
perdeutero 
irradiation of, 213 
photolysis of, 21 
reaction with solvated 
electrons, 22 
solubility in benzene of, 
68 
structure of, 68 
substitution rate in metal 
complexes, 19 
theoretical treatment of, 
55 
see also Ice 
Watermelon approximation 
virial coefficients calcu- 
lated using, 409 


xX 


Xenon 
chemical shifts of, 515 
chemisorption on metals, 
133 
immiscibility with neon, 
366 
thermal conductivity of, 
407 
Xenon- 129 
nuclear magnetic reso- 
nance of, 498 
Xenon difluoride 
theoretical torsion barrier 
for, 246 
Xenon monofluoride 
from irradiated xenon 
tetrafluoride, 208 
Xenon oxide 
theoretical work on, 272 
Xenon tetrafluoride 
heat of formation of, 458 
irradiation, to produce 
xenon monofluoride, 
208 
theoretical torsional 
barrier for, 264 
Xenon trioxide 
heat of formation of, 458 
X-ray absorption 
change on chemisorption, 
135 
X-ray diffraction 
crystallinity of polymers, 
423 


electron counting in metal 
structures, 114 

nucleic acid studies, 372- 
76, 389 

protein structure, 441 

X-rays 

liquid structure, 45 

radial distribution func- 
tions, 36 

used to measure opales- 
cence, 415 
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X-ray scattering 
low angle 
photosynthesis pigment 
study, 315-17 
p- Xylene 
carbon-13 hyperfine 
electron paramagnetic 
resonance splitting in, 
205 
hydrogenation of, 144 
nitration of 
pressure dependence of, 
355 
Xylenes 
theoretical calcula- 
tions concerning, 
264 
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Y 


Ytterbium 
metal-nonmetal- metal 
transitions in, 362 
Yttrium 
metal compounds of, 120- 
25 


Zeolites 
infrared study of adsorption 
on, 147-48 
surface hydration of, 147 
Zero sound 
liquid helium-3, 95-97 


Zinc 
magnesium compounds of, 
111 
surface hydration of, 147 
Zinc oxide 
electron paramagnetic 
resonance study of 
adsorbed oxygen on, 149 
Zirconium 
combustion of, 449 
intermetallic compounds 
of, 127 
Zirconium hydride 
heat of combustion of, 455 
Zwitter ions 
nucleotide as, 378-79 
protolysis reactions with, 15 





